
THE SACRAL INDEX IN VARIOUS RACES OF MAN-
KIND. BY Professor WILLIAM TURNER, M.B., F.R.S.

IN my paper on "The Index of the Pelvic Brim as a basis of
Classification," published in the October number of this Journal
(1885), 1 briefly referred to variations in the relative length and
breadth of the sacrum in different races of men, and pointed out
that in some races the length exceeded the breadth, and that in
others an opposite relation prevailed. These differences may be
expressed numerically by computing a sacral index by multiplying
the breadth of the sacrum by 100 and dividing by the length.
When the sacral index is above 100 the breadth of the bone is
greater than its length; when the index is below 100 the sacrum
is longer than broad. The following descriptive terms may
conveniently express these differences in the relative length and
breadth of the sacrum. As the Greek word CLepoiV is the equiva-
lent of the Latin sacrum; the term dolichohieric would signify a
sacrum in which the length exceeded the breadth, whilst platy-
hieric would signify a sacrum in which the breadth exceeded the
length.

In considering the modifications in the sacral index, as in the
index of the pelvic brim, it is important to bear in mind that sex
modifies the relative proportions, and that in women the sacrum
as a rule is broader in proportion to its length than in men.

In working out the results at which I have arrived, I have
measured a number of original skeletons, a few of which were
brought home by H.M.S. Challenger, but the greater number of
which are in the Anatomical Museum of the University of
Edinburgh. The detailed measurements of these skeletons are
given in the Tables in Part II. of my Report on the Human
Skeletons now in type for the Challenger Reports. I have also
examined the literature of the subject, so far as I have had
access to it, and have analysed the observations on the length and
breadth of the sacrum recorded by previous observers.
Amongst Europeans M. Verneau has given, in sixty-three men, the

mean length of the sacrum as 105 mm. and the mean breadth at the
base as 118 mm., and in thirty-five women the mean length as 101
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mm. and the mean breadth as 116 mm. If an index be computed
from these figures the males will be found to possess a sacral index of
112 4 and the females one of 11 4 8. From Gortz's measurements of the
length and breadth of the sacrum in European women I have calcu-
lated an index of 118 9. Dr Garson gives 101 mm. as the mean
length of the sacrum in fourteen European women, and the mean
breadth as 118-3, which yield an index of 116 8, slightly higher than
that furnished by M. Verneau's measurements, but not so high as those
of Gortz. But from Carl Martin's measurements of sixteen pelves,
presumably German, the sacral length was 100 mm., the breadth 105
mm., and the index therefore only 105. In Europeans, therefore, both
males and females, the sacrum had a decidedly greater diameter at its
base than in its long axis, or, in other words, it was platyhieric.

In the Australians, again, an opposite relation prevails. In only
one of the six adult males measured in Table I. was the breadth of
the sacrum at the base greater than its length, in two these diameters
were equal, and in the remaining three the length exceeded the
breadth. The mean sacral index, therefore, of the males was only 98,
and in the single adult female this index was only 101. In a male
measured by Keferstein the index was 88, in one by Barnard Davis
90, and in five males measured by Spengel it was 111, 106, 97, 89,
and 111 respectively. In the single male Australian measured by
Verneau the sacral breadth at the base is stated to be 105 mm. and the
length only 87 mm.; but the latter diameter is so small for an adult
male of this race, that one is disposed to think there must be either
some error in the table or that the sacrum could not have been
normal: the index furnished by these measurements, 120, is therefore
exceptionally high. The sacral index of a female measured by
Barnard Davis was 89, and the mean index computed from the two
females measured by Verneau was 105x9, and the mean sacral index
of the five women measured by Garson was 114. Excluding, there-
fore, M. Verneau's male pelvis for the reason given above, it is clear
that in the Australian men the breadth of the sacrum was small in
relation to its length, so that in a considerable proportion the index
did not exceed 100, and the mean of the thirteen males was 98-5, i.e.,
they were dolichohieric. In the -women, again, the sacrum was
relatively broader than long, though it did not attain the proportions
reached in the European, for if we take the mean of the nine female
pelves measured by B. Davis, Verneau, Garson, and myself, the sacral
index was only 102-5.
The proportions of the sacrum have been recorded in two Bushmen

by G. Fritsch; in the one the length was 95 mm. and the breadth 91
mm., the sacral index being 95 8, in the other 1 the length was 94 mm.
and the breadth 83 mm., the sacral index being 88. These two
specimens, conjoined with the male measured in Table VI. in my
Challenger Report, give the mean sacral index of three males as 94.
'This Bushman pelvis has had some of its characters described by Johannes

Miller.
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Verneau's two Bushwomen had a mean sacral index 100; G6rtz's
Bulshwoman, Afandy, had a sacrum 87 mm. long and 90 mm. broad,
the index being 103; whilst in an adult female recorded by G. Fritsch
the sacral length was 97 mm. and the breadth 79 mm., the index being
only 81. The mean of these four specimens was 94-7. There can, I
think, be little doubt that it is the rule in the Bush race for the male
sacrum to be longer than broad, i.e., dolichohieric. It is not, however,
quite so clear as to the relative proportion in the female, for although
the mean of the four specimens is only 94 7, yet it will be observed
that this low index is due to one of the specimens being only 81.

G. Fritsch has also recorded the sacral length and breadth in the
pelves of some Hottentots and Kaffirs from which indices may be
computed. In a Hottentot woman the length of the sacrum was 95
mm., its breadth at the base 81 mm., and its index was 85. In one
male Korana Hottentot the sacral length was 95 mm., the breadth 90
mm., and the index 947 ; in another the length was 105 mm., the
breadth 79 mm., and the index only 75. In Wyman's male Hottentot
the sacral index was only 82. In all these specimens, therefore, the
length of the sacrum. exceeded the breadth, and the mean index of
three males was 83 9. In the six male Kaffirs measured by Fritsch
the highest sacral index was computed to be 106 and the lowest 82,
the mean of the series being 92 8. In the single female the sacral
length was 86 mm., the breadth 92 mm., and the index 107. In the
male Kaffirs, therefore, the sacrum is as a rule longer than broad, and
both in them and in the Hottentots it is dolichohieric.

In all the Negro pelves measured in my Table III. the breadth of
the sacrum exceeded the length, and the mean sacral index of the four
males was 114; but though in one of the Negresses the sacrum was
longer than broad, in the other the relation was reversed, and the
mean index in the two specimens was only 99. In one of Spengel's
male Negros the sacral index was 114, in the other 97; whilst in a
Negro from the Gaboon measured by Barnard Davis it was only 87.
If we take, however, the series of twenty-two males described by M.
Verneau from Guadeloupe, Mozambique, Nubia, or of unknown
locality, the proportions are such as to give a mean sacral index of 97,
whilst the seven females either from Guadeloupe or an unknown
locality had a mean sacral index 105-5. In the Negress measured by
G. Fritsch the sacral length was 93 mm., the breadth 86 mm., and
the index 92. The mean of the twenty-nine males measured by
Verneau, Spengel, B. Davis, and myself gave a sacral index 106, i.e.,
they were platyhieric. The mean of the ten females measured by
Verneau, Fritsch, and myself was only 98 8; so far, therefore, as these
specimens show, in the Negro race the sacrum presents the exceptional
arrangement of being in the female not so broad in proportion to its
length as in the male.

In the only male adult Andaman Islander, as well as in the three
adult females in my Table IV., the breadth of the sacrum, exceeded the
length; the sacral index of the adult male was 114, that of a young
male was 106; the mean index of the three adult females was 111,
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and the index of a young female was 96-5. In the series of eight
male Andamanese measured by Professor Flower the mean sacral
length was 97-1 mm. and the mean width was 91-3 mm., the index
being 94, and in the series of nine females the mean length of this
bone was 8917 mm. and the mean breadth was 95-2 mm., the index
being 106. In the single male specimen described by Barnard Davis
the sacral breadth was so much less than the length that the index
was only 77. It is clear, therefore, that the high sacral index in my
male pelvis was an individual peculiarity, and that it is the rule in the
male Andamanese for the length to exceed the breadth, so that the
sacrum is dolichohieric.

In Fritsch's Nikobar Islander the sacral length was 101 mm. and
the breadth was 90 mm., the index therefore being 89, or dolichohieric.
The three male Tasmanians measured by Barnard Davis had a sacral

index respectively 92, 86, 114, giving a mean of 97, so that the
sacrum was dolichohieric; but in the single female the index was 104.

In each of my five female pelves from Oahu, Sandwich Islands, the
sacral breadth exceeded the length, and the mean index was 113, and
in the Tongan Islander the index was 115. In M. Verneau's two
Sandwich Island men the mean sacral index was also 113, and in his
male Tongan it was 100. In his male Mangarevan the sacral index
was 100-9, and in his Noukahivan it was 99. In Barnard Davis's
male Tannese this index was 100. In each of my two male New
Zealanders the sacral index was 96. In Verneau's Loyalty Islander
the sacral index was 107*7, and in Barnard Davis's male it was 103.
In Verneau's series of New Caledonians thae mean sacral index in the
males was 102 and in the females 120, and in his single male New
Guinea specimen it was 111 6. It is clear, therefore, that in the
pelvis of these Pacific Islanders, of both sexes, whether we regard
them as pure Melanesians or pure Polynesians, or as a mixture of the
two races, the sacral breadth is as a rule greater than the length and
the proportions of that bone are platyhieric.

In my two male Guanche pelves the mean sacral index was 108 5,
and in M. Verneau's male this index was 102. In my-male Esquimaux
the sacrum had the abnormal index 139, whilst this index in the
female was 106. In my male Laplander the sacral index was 106, in
the female 112; but the mean index in M. Verneau's two male Lapps
was only 92 6. The number of pelves in the Guanche, Esquimaux,
and Laplanders is too small to form an average, but I think it not
unlikely it will be found, both in the Guanche and the Esquimaux,
that it is the rule for the sacrum to be broader than long.
Of the natives of India the sacral index of the male Hindoo in my

Table V. was 109. The dimensions of the sacrum in a male Hindoo
presented to the museum by Dr. Anderson were length 110 mm.,
breadth 122 mm., the index being 111; in the female Hindoo the
index was 127. In all, therefore, the sacrum was platyhieric. In my
Sikh the sacral index was 124-5, but in a male Sikh measured by
Barnard Davis this index was only 91. In a male Bhutea, also
measured by B. Davis, the sacral index was 93-6.
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The Chinese measured in my Table V. had a sacral index 98. In
von Franque's female specimen the length and breadth of the sacrum
were equal at 1 1 1 mm., and the index was therefore 100. In
Verneau's female pelvis the sacral index was 120, but in his male,
owing to the great length of the sacrum, 134 mm.,' this index was
only 78. In Spengel's male the sacrum had a still greater length, 139
mm., and its breadth was 108 mm., the index being 77-7. Owing to
the paucity of the specimens, and the wide diversity in the relative
proportions of this bone in the pelves measured, it would be difficult
to state, even approximately, the mean sacral index; but from the
information at present before one it would seem as if in the male
Chinese the length of the sacrum may exceed the breadth, though the
possibility of Verneau having included the sixth vertebra in his
measurements is not to be lost sight of. In Verneau's male Annamite
also the sacral index was only 87'5.
The female Aino in the Barnard Davis collection had a sacral index

91; whilst in the male Aino, measured by Scheube, the length and
breadth of this bone were equal at 115 mm. and the sacral index was
100.

In my male Malay the sacral index was 95. In von Franque's
female the sacral length was 102 mm. and the breadth 100 mm., the
index being therefore 98. In Barnard Davis's two male Javanese the
sacral index was respectively 96 and 88, but in Verneau's female,
owing to the remarkable shortness of the sacrum, 72 mm., this index
rose to 145. Of the twenty-six Javanese female pelves measured in
Zaaijer's Table I., the length of the sacrum exceeded the breadth in
eleven specimens, it was less than the breadth in fourteen specimens,
and in one of these the two dimensions were equal. As in the female
pelvis it is the rule for the sacrum to be relatively broader than in the
male, there can, I think, be little doubt that, in the Malay race, the male
sacrum is longer than it is broad, and that this bone is dolichohieric.
Of the North American Indians von Franque gives the length of

the sacrum in the male Flathead at 112 mm. and the breadth at 114
mm., the index being 101 '8; whilst in the female the length was 107
mm. and the breadth 108 mm., the index being 100'9. In Barnard
Davis's male Illinois Indian the sacral index was 115 8, and in
Verneau's female Mexican it was 108. Probably, therefore, in the
North American aborigines the average breadth of the sacrum is more
than the average length.
The dimensions of the sacrum have been recorded in a few more

specimens of South than of North American Indians. In a male
Puelche measured by Barnard Davis the sacral index was 95'8, and in
a male ancient Peruvian it was 92. From Verneau's table of sacral

1 Verneau states that in the Annamite and male and female Chinese pelves the
sacrum consists of six pieces. The Chinese woman, notwithstanding this, has a
relatively broad sacrum; but if he has included the sixth piece in his measure.
ments of the Chinese man and of the Annamite the low sacral index is accounted
for It is not unlikely that Spengel's specimen may have had a similar arrange-
ment.
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measurements I have computed the sacral index in a male Charruan
at 108, in a male Botocudon 117, in a nmale Bolivian 93, the mean of
two male Peruvians 128, in a male Goytacazen 119; whilst the mean
of three female Peruvians was 121-7, and in a female Goytacazen. it
was 110 5. Of the eight males three had a sacral index below 100,
but the others were so much above 100 that the mean sacral index of
the series was 107-5, and the mean of the four females was 116. The
measurements recorded by J. G. Garson, of four male Yahgans from
Tierra del Fuego, gave a mean sacral length 103 2 mm.. and a mean
sacral breadth 112-2 mm., the mean index being 109, and in each
specimen the index was above 100. In the South American Indians,
therefore, I have little doubt that the mean breadth of the sacrum
exceeds the mean length, so that the aborigines in both the north and
south of that continent are platyhieric.
From this analysis of my own measurements and of those of other

anatomists it is clear that the proportion of the length to the breadth
of the sacrum varies in different races of mankind. In some it is the
rule to find it longer than broad, in others broader than long.
Although additional observations are still greatly needed, especially on
some of the races, yet it seems possible to make a provisional arrange-
ment of the races of men into two groups, according as the sacral
index is below or above 100, and in this Table, as in the one given in
my previous paper, " On the Index of the Pelvic Brim," the propor-
tions are estimated on the measurements in the male sex.

DOLICHOHIERIC. PLATYHIERIC.
Sacral Index below 100. Sacral Index above 100.
Australians Europeans
Bushmen Negrros
Hottentots Melanesians
Kaffirs Polynesians
Andamanese Hindoos
Tasmanians Guanche I
Chinese I Esquimaux I
Aino I North American Indians
Malays South American Indians

A comparison of this Table with that framed on the index of the
pelvic brim will show that in many instances a dolichopellic brim is
conjoined with a dolichohieric sacrum. For example, this is the case
in the Australians, Bushmen, Kaffirs, Andamanese, Ainos, and Malays.
Again a platypellic brim is conjoined with a platyhieric sacrum in
the Europeans, American Indians, and probably the Guanches and the
Esquimaux. The pelves which I have arranged in the mesatipellic, or
intermediate division, partly belong, as regards the proportions of the
sacrum, as in the Negros and Melanesians, to the platyhieric group,
and partly, as in the Tasmanians, to the dolichohieric group. As the
width of the pelvic brim is materially influenced by the breadth of
the sacrum, it was to be expected that 4 platypellic pelvis would have.
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a relatively wide sacrum, and that a dolichopellic pelvis would have a
relatively long sacrum. There are two races which, however, have an
anomalous position in these two tables, viz., the Chinese and the Poly-
nesians. The Chinese with a platypellic brim, it will be observed,
are placed with pelves in which the sacrum is longer than broad. The
position, however, which the Chinese occupy in this table can only
be regarded as provisional, and when a larger series is examined, on
the basis of only five sacral vertebrae being measured, it is not unlikely
that their position in the table of sacral proportions will have to be
altered. The position of the Polynesians in the table in the preceding
paper is also provisional, as a wider series of observations may require
them to be transferred to another column in that table.

In connection with the relative dimensions of the conjugate and
transverse diameters of the pelvic brim, and those of the length and
breadth of the sacrum in the different races of men, a few words may
appropriately be written on the corresponding relations in the pelvis
in other mammals, at least in those which possess five vertebrae in the
sacrum. In the Anthropoid Apes the length of the sacrum. is consider-
ably greater than its breadth. In two orangs, which I have measured,
the mean sacral index was 87; in two chimpanzees the mean was 77,
and in a gorilla the index was 72; in an ox the sacral index was 87, and
the sacrum in all these was markedly dolichohieric. The mean index
of the pelvic brim in two chimpanzees was 133; and in an ox the
pelvic index was 110. In these animals the conjugate diameter of the
pelvic brim was materially greater than the transverse, i.e., the index
was dolichopellic. When a human pelvis therefore is dolichopellic,
and has also a dolichohieric sacrum, it corresponds in both characters
with the more usual type of mammalian pelvis; and, as compared with
the relations of parts met with in the Europeans, it possesses a degraded
or animalised arrangement.
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